Ventilatory muscles during exercise in air and oxygen in normal men.
To determine whether normal ventilatory muscles fatigue during short-term high-intensity exercise, we measured diaphragmatic electromyogram (EMG, esophageal electrode), and pleural (Ppl), gastric (Pga), and transdiaphragmatic (Pdi) pressures in seven normal young men. On separate days, the subjects performed exercise to exhaustion at a constant work load (80% maximum power output) inspiring air or 40% O2. Before and after exercise, Pdimax and maximum expiratory pressure at the mouth (PEmax) were measured. At 0.5-2 min postexercise, there was a decrease in Pdimax in both air (P less than 0.02) and O2 studies (P less than 0.05). There was some recovery in Pdimax from 2-5 min postexercise in air (P less than 0.05) and complete recovery 2-5 min postexercise in O2. PEmax did not change postexercise. During exercise in air, the EMG predicted diaphragmatic fatigue in five subjects using a 20% fall of the ratio of high-frequency (150-350 Hz) to low-frequency) (20-46 Hz) power (H/L) as the criterion. Further evidence of diaphragmatic fatigue during exercise in air in two subjects was the decrease in end-inspiratory Pdi toward end exercise. There was an increase in exercise time with O2 (P less than 0.05). The improved performance in O2 was associated with a delay in the fall in H/L and the absence of the decrease in end-inspiratory Pdi in those subjects in whom such changes were observed in air.(ABSTRACT TRUNCATED AT 250 WORDS)